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A 23 year old girl was admitted to the medical admission unit with a three month history of malaise and generalised muscle cramps. Her general practitioner performed routine biochemistry and had revealed a potassium concentration of 2.0 mmol/l. She was investigated four years before for a similar electrolyte disturbance which was found to be inconclusive. She was currently taking the combined oral contraceptive pill. There was no history of diarrhoea or vomiting. There was no family history of endocrine disease. On examination the patient appeared well, her body mass index was 19, and her blood pressure was 118/70 mm Hg. She was euvolaemic clinically. She had no evidence of postural hypotension nor did she have any peripheral oedema. Her skin turgor was normal.
Biochemical investigations revealed a marked hypokalaemic metabolic alkalosis (see table 1 ). Full blood count, liver function tests, and serum calcium were within normal limits.
Despite aggressive oral potassium supplementation the patient remained hypokalaemic (potassium = 3.0 mmol/l). The causes of hypokalaemic alkalosis can be divided into loss in the gastrointestinal tract or loss in the urine (see box 1).
Questions

QUESTION 2
A careful physical examination should be undertaken to look for signs of self induced vomiting which include calluses and scarring of the dorsum of the hand (Russell's sign), dental erosions caused by chronic exposure to acid gastric secretions, and puVy cheeks resulting from hypertrophy of the salivary glands. A urine chloride estimation may help to contribute to the aetiology of hypokalaemia. Urinary chloride is normally very low in patients who have been vomiting and have a metabolic alkalosis. The value of urinary chloride with surreptitious diuretic use is variable-high if the diuretic eVect is still acting, but low when the diuretic eVect has worn oV. A high urine chloride concentration, on the other hand, suggests either continued diuretic therapy or Bartter's or Gitelman's syndrome. A urinary chloride less than 20 mmol/l is seen in a patient with low serum chloride and conversely more than 20 mmol/l if the serum chloride is raised.
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The urine chloride concentration was raised in this patient at 60 mmol/l, which was inappropriately raised for the low plasma chloride concentration (73 mmol/l). Due to her normal blood pressure, it could be safely concluded that she did not have a condition with mineralcorticoid excess. We did not suspect any psychopathology or access to diuretics. Her laxative and diuretic screen were negative on two separate occasions. QUESTION 3 Due to the high urine chloride concentration and normal diuretic screen, this suggests that the patient may have either Bartter's or Gitelman's syndrome. Because our patient presented in adulthood, was able to concentrate her urine, had a low urinary calcium excretion and low serum magnesium, she best fits the diagnosis of Gitelman's syndrome (see table 2 ).
3 The primary defect is an abnormality in the gene coding for the thiazide sensitive Na-Cl cotransporter in the distal tubule. 4 This defect accounts for both the magnesium wasting and the decrease in calcium excretion. The treatment which must be life long, is aimed to minimise the eVects of the secondary increase in prostaglandin and aldosterone production. The combination of a non-steroidal antiinflammatory and an aldosterone antagonist can raise the plasma potassium concentration towards the normal range and reverse the metabolic alkalosis.
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Final diagnosis
Gitelman's syndrome. 
